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lin. B#e»ft^ («) n 
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Bl-i:x*U>- 1 -7xy««-&# (VLDPE) 
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BBfi=0. 920 g/ cm' , M F R = 1 . 0g/l 
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Abstract of JP5239281 

PURPOSE:To prepare a compsn. excellent in abrasion resistance, heat resistance, mechanical 
strengths, etc., by compounding specified amts. of a specific polymer component and an inorg. flame 
retardant. CONSTITUTION:100 pts.wt. polymer component comprising 10-90wt.% 3-12C alpha-olefin 
(co)polymer and 90-10wt.% at least one ethylene (co)polymer or rubber selected from the group 
consisting of a low-density PE or ethylene-a-olefin copolymer having a density of 0.86-0.94g/cm<3> 
and prepd. by high-pressure radical polymn., an ethylene-vinyl ester copolymer, an ethylene-alkyl a 
alpha, beta-unsatd. carboxylate copolymer, and rubber (e.g. an ethylene-ethyl acrylate copolymer and a 
maleic anhydride-modified ethylene-butene-1 copolymer) is compounded with 30-200 pts.wt. inorg. 
flame retardant. The polymer component contains a specified amt. of at least one kind of reactive 
group selected from the group consisting of carboxyl, carboxylic anhydride, epoxy, OH, amino, 
alkenylatedcylic iminoether, and silane groups. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] (I) At least one sort of ethylene (**) polymers chosen from alpha olefin (**) polymer B following 
[ of the A carbon numbers 3-12 ] (Bl) - (B4), or low density polyethylene according [ a rubber (Bl) 
consistency ] to a less than three 0.86 - 0.94 g/cm high-pressure radical polymerization method Or ethylene 
and an alpha olefin copolymer, (B-2) ethylene vinyl ester copolymer, Ethylene (B3) alpha, beta-unsaturated- 
carboxylic-acid alkyl ester copolymer, and the polymer (component I) 100 weight section containing (B4) 
rubber (II) Inorganic flame retardant It is a constituent containing the 30 - 200 weight section. The content 
of the alpha olefin (**) polymer (A) in a polymer component (I) 10 - 90 % of the weight, The wear-resistant 
fire retardancy constituent which the content of an ethylene (**) polymer or rubber (B) is 90 - 10 % of the 
weight, and is characterized by having Eq for at least one sort of functional groups chosen from following a- 
f into the polymer component (I) 10-8 to ten to 3 g per lg of all polymer components, 
a: A carboxylic-acid radical or an acid anhydrous radical, biepoxy group, c:hydroxyl, diamino group, 
e:alkenyl annular imino ether radical f : silane radical 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the fire-resistant constituent in which there is drip-proof 
nature by char (carbonization layer) formation in more detail about a wear-resistant fire retardancy 
constituent at the time of combustion while there is no generating of toxic gases, such as halogen gas, at the 
time of combustion, flexibility, a mechanical property, and chemical resistance are held, and it excels 
especially in abrasion resistance and thermal resistance, and high fire retardancy is shown. 
[0002] 

[Description of the Prior Art] Polyolefine system resin is general-purpose resin with most need which is 
fabricated by the various fabricating methods, such as extrusion molding and injection molding, by a film, a 
sheet, a pipe, a container, an electric wire, the cable, etc., and is used for many applications as home use and 
industrial use from the place which is excellent in a physical property and chemical property. Since the 
above-mentioned polyolefine system resin is a flammability, the approach for carrying out flameproofing of 
this is variously proposed from the former. It is the approach of carrying out flameproofing as the most 
general approach by adding organic flame retarders, such as a halogen or the Lynn system, to this 
polyolefine system resin. However, although these flame retarders have effectiveness with little loadings, 
they have the fault of generating gas harmful at the time of combustion. So, by recently, there is no 
generating of harmful gas at the time of combustion, and the approach of adding the hydrate of inorganic 
metallic compounds, such as an aluminum hydroxide and a magnesium hydroxide, as a flame retarder of a 
pollution-free mold by low **** is examined variously (JP,2-53845,A, JP,2-145632,A). However, in the 
fire-resistant constituent which used the inorganic flame retardant, in order to raise the fire retardancy, it 
needs to be high-filled up with an inorganic flame retardant. However, since a mechanical strength, and 
flexibility and workability not only fall, but the fault of spoiling abrasion resistance remarkably will be 
produced if a fill is raised It vibrates under hot severe conditions at the time of conveyance or anticipated 
use at the time of wiring and an assembly at the time of manufacture. Electrical insulation materials, such as 
an electric wire, a cable, etc. with which it is easy to receive a trauma by friction etc., and abrasion 
resistance is moreover required with fire retardancy, There is a problem that it is inapplicable to mold goods, 
such as interior material, such as electric ingredients, such as the protecting tube and joint covering, a sheet, 
and flooring, a cabinet, and a box. the technique (JP,62-252442,A — ) which constructs a bridge under 
existence of a bridge formation assistant in order to solve these problems The approach using the ethylene- 
alpha olefin copolymer by which conversion was carried out with JP,62-275139,A, unsaturated carboxylic 
acid, or its derivative (JP,62-10149,A), To polyolefine system resin at intramolecular A carboxyl group Or 
although the approach (JP,2-53845,A) of making a base polymer mixture which mixed the ethylene resin 
containing carboxylate and the thermoplastic elastomer which added the maleic acid or the maleic anhydride 
to intramolecular etc. is indicated All have the room of amelioration in workability and abrasion resistance, 
and the further amelioration is called for. 
[0003] 

[Problem(s) to be Solved by the Invention] The wear-resistant fire retardancy constituent of this invention 
offers the fire-resistant constituent which has many good physical properties of the balance which made 
abrasion resistance and thermal resistance improve, making a mechanical strength, flexibility, workability, 
and advanced fire retardancy hold, and this constituent is used as shaping applications, such as a film, a 
sheet, a container, an electric wire, a cable, packing, a sealing compound, hose, and a injection product. 
[0004] 

[Means for Solving the Problem] This invention (I) At least one sort of ethylene (**) polymers chosen from 
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alpha olefin (**) polymer B following [ of the A carbon numbers 3-12 ] (Bl) - (B4), or low density 
polyethylene according [ a rubber (Bl) consistency ] to a less than three 0.86 - 0.94 g/cm high-pressure 
radical polymerization method Or ethylene and an alpha olefin copolymer, (B-2) ethylene vinyl ester 
copolymer, Ethylene (B3) alpha, beta-unsaturated-carboxylic-acid alkyl ester copolymer, and the polymer 
(component I) 100 weight section containing (B4) rubber (II) Inorganic flame retardant It is a constituent 
containing the 30 - 200 weight section. The content of the alpha olefin (**) polymer (A) in a polymer 
component (I) 10 - 90 % of the weight, The content of an ethylene (**) polymer or rubber (B) is 90 - 10 % 
of the weight. And it is the wear-resistant fire retardancy constituent characterized by having Eq for at least 
one sort of functional groups chosen from following a-f into the polymer component (I) 10-8 to ten to 3 g 
per lg of all polymer components. 

a: A carboxylic-acid radical or an acid anhydrous radical, b:epoxy group, c:hydroxyl, diamino group, 
e:alkenyl annular imino ether radical f : silane radical [0005] Hereafter, this invention is explained to a 
detail. With the alpha olefin (**) polymer of carbon numbers 3-12 which is A component in this invention, 
alpha olefin independent, such as a propylene, 1-butene, 4-methyl-l-pentene, 1-hexene, 1-octene, and 1- 
dodecen, a mutual copolymer, copolymers with the ethylene which uses those alpha olefins as a principal 
component, or those mixture can be mentioned. Among these, a polypropylene system polymer, polyl 
butene, and poly4 methyl 1 pentene are especially desirable, the melt flow rate (MFR is called) of the above- 
mentioned alpha olefin (**) polymer ~ 0.01-20g/10min. - it is preferably desirable 0.1-10g/10min., and to 
choose from the range of 0.5-7g / lOmin. still more preferably. Workability falls and MFR becomes 
inadequate [ abrasion resistance ] at under 0.01 g / lOmin. 20g / above lOmin. 

[0006] It can set to this invention. For B component, a consistency (Bl) is 0.86 - 0.94 g/cm3. They are the 
low density polyethylene by the high-pressure radical polymerization method of the following or ethylene 
and an alpha olefin copolymer, (B-2) ethylene vinyl ester copolymer, Ethylene (B3) alpha, beta-unsaturated- 
carboxylic-acid alkyl ester copolymer, the ethylene (**) polymer that is at least one sort chosen from (B4) 
rubber, or rubber. 

[0007] With the low density polyethylene by the ** (Bl) consistency 0.86 - less than three 0.94 g/cm high- 
pressure radical polymerization method, or ethylene and an alpha olefin copolymer the consistency 0.91 by 
the high-pressure radical polymerization method - less than three 0.94 g/cm low density polyethylene (it 
omits Following LDPE) ~ and the copolymer (super-low density polyethylene — ) of the consistency 0.86 by 
the low voltage method while using a Ziegler catalyst etc., and the other well-known approaches - less than 
three 0.91 g/cm ethylene, and the alpha olefin of carbon numbers 3-12 Following VLDPE — omitting — it is 
the copolymer (it omits straight chain-like low density polyethylene and Following LLDPE) of a 
consistency 0.91 - less than three 0.94 g/cm ethylene and the alpha olefin of carbon numbers 3-12. As a 
concrete example of the alpha olefin of carbon numbers 3-12, a propylene, 1-butene, 4-methyl-l-pentene, 1- 
hexene, 1-octene, 1-dodecen, etc. can be mentioned. 1-butene, 4-methyl-l-pentene, 1-hexene, and 1-octene 
are [ among these ] desirable, and especially a desirable thing is 1-butene. As for the alpha olefin content in 
an ethylene copolymer, it is desirable that it is [ 5-40 mol ] %. 

[0008] Consistencies are 0.86 g/cm3 - less than three 0.91 g/cm, and VLDPE of this invention is 
polyethylene in which it has the maximum peak temperature (Tm) of 100 degrees C or more by the 
differential scanning calorimetry (DSC), and the description of 1 0 % of the weight or more of ebullition n- 
hexane insoluble matter, and the middle description of straight chain-like low density polyethylene 
(LLDPE) and ethylene-alpha olefin copolymer rubber is shown. Furthermore, it is very useful, when it lives 
with balance of a mechanical strength, thermal resistance, etc. which this VLDPE is resin having the 
amorphism part which the high crystal part and ethylene-alpha olefin copolymer rubber which LLDPE 
shows show, and are the former description, the self-adhesiveness which is the latter description, rubber-like 
elasticity, cold shock-proof nature, etc. are the copolymer of ethylene and the alpha olefin of carbon 
numbers 3-12 in detail, and sufficient together and uses for this invention. This VLDPE can be 
manufactured using the catalyst system which combined the organoaluminium compound with the solid- 
state catalyst component which contains magnesium and titanium at least. 

[0009] (B-2) ethylene vinyl ester copolymer of this invention is a copolymer with vinyl ester monomers, 
such as the propionic-acid vinyl which uses as a principal component the ethylene manufactured by the 
high-pressure radical polymerization method, vinyl acetate, caproic-acid vinyl, caprylic-acid vinyl, lauryl 
acid vinyl, stearin acid vinyl, and trifluoroacetic acid vinyl. As a desirable thing, an ethylene vinyl acetate 
copolymer (it abbreviates to EVA hereafter) can be especially mentioned also in these. 
[0010] As a copolymer with the ethylene (B3) alpha of this invention, beta-unsaturated-carboxylic-acid 
alkyl ester, or its derivative, although Ethylene alpha, beta-unsaturated-carboxylic-acid ester copolymers and 
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those metal salts, an amide, imide, etc. are mentioned, it is preferably manufactured by the high-pressure 
radical polymerization method. An ethylene (meta) methyl-acrylate copolymer, an ethylene (meta) ethyl- 
acrylate copolymer, etc. are specifically mentioned, and especially an ethylene ethyl-acrylate copolymer (it 
abbreviates to EEA hereafter) is mentioned. 

[001 1] As (B4) rubber of this invention, ethylene propylene system rubber, butadiene system rubber, 
isoprene rubber, natural rubber, nitrile rubber, isobutylene rubber, etc. may be mentioned, and mixture is 
[ these may be independent or ] sufficient as them. 

[0012] As the above-mentioned ethylene propylene system rubber, the random copolymer (EPM) which 
uses ethylene and a propylene as a principal component, and the random copolymer (EPDM) which uses as 
a principal component what added diene monomers (a dicyclopentadiene, ethylidene norbornene, etc.) as the 
3rd component are mentioned. 

[0013] The above-mentioned butadiene system rubber means the copolymer which uses a butadiene as a 
component, and the denaturation butadiene rubber which has the styrene butadiene ethylene copolymer 
(SBES) which is a styrene butadiene block copolymer (SBS) and its hydrogenation, or a partial 
hydrogenation derivative, 1, 2-polybutadiene (1 2-PB), maleic-anhydride-Butadiene Styrene, and core shell 
structure is illustrated. 

[0014] The above-mentioned polyisoprene rubber means the copolymer which uses an isoprene as a 
component, and the denaturation polyisoprene rubber which has the styrene isoprene ethylene copolymer 
(SIES) which is a styrene isoprene block copolymer (SIS) and its hydrogenation, or a partial hydrogenation 
derivative, and core shell structure is illustrated. 

[0015] In the ethylene (**) polymer of B component in this invention, or rubber, an ethylene vinyl acetate 
copolymer and an ethylene ethyl-acrylate copolymer are desirable. As an ethylene vinyl acetate copolymer, 
50 - 99.5 % of the weight of ethylene and the copolymer which consists of 0.5 - 50 % of the weight of vinyl 
acetate are desirable. As an ethylene ethyl-acrylate copolymer, 50 - 99.5 % of the weight of ethylene and the 
copolymer which consists of 0.5 - 50 % of the weight of ethyl-acrylate ester are desirable. It is desirable 0.1- 
50g/10min., and to choose preferably the melt flow rate (MFR) of this ethylene vinyl acetate copolymer or 
this ethylene ethyl-acrylate copolymer from the range of 0.5-20g / lOmin. It takes place [ the fluidity of a 
resin constituent worsens / this MFR / by under O.lg / lOmin., and / the fall of tensile strength etc. ] 50g / 
above lOmin. and is not desirable. Moreover, this EVA, and this VA content of EEA or EA content is 
chosen from a desirable reason physical [ 5 - 30% of the weight of a thing ], and economical 0.5 to 50% of 
the weight. 

[0016] The polymer (component I) 100 weight section to which the constituent of this invention uses A 
component and B component as an indispensable component, (II) The inorganic flame retardant of a 
component consists of the 30 - 200 weight section. In a polymer component (I) a:carboxylic-acid radical or 
an acid anhydrous radical, b: It is important that there are at least one sort of functional groups chosen from 
an epoxy group, crhydroxyl, diamino group, e:alkenyl annular imino ether radical, and f:silane radical in the 
range of Eq 10-8 to ten to 3 g per lg of all polymer components. 

[0017] A components are [ 10 - 90 % of the weight and B component ] 90 - 10% of the weight of range, and 
the blending ratio of coal of A component in the above-mentioned polymer component (I) and B component 
has [ 30 - 70 % of the weight, and B component ] preferably good A component to choose from 70 - 30% of 
the weight of the range. When abrasion resistance is taken into consideration, B component has good A 
component to choose from 20 - 50% of the weight of the range 80 to 50% of the weight. A) When the 
blending ratio of coal of less than 10 % of the weight or B component exceeds [ the blending ratio of coal of 
a component ] 90 % of the weight, rigidity, thermal resistance, abrasion resistance, and workability are 
inferior, and when the blending ratio of coal of A component exceeds 90 % of the weight, or when the 
blending ratio of coal of B component is less than 10 weight, if it is filled up with a lot of inorganic flame 
retardants in order to attain advanced fire retardancy, shock resistance, the shock resistance especially under 
low temperature, a mechanical strength, etc. will fall. Therefore, it is good to choose from the above- 
mentioned range. 

[0018] Said functional group a: As a compound which introduces a carboxylic-acid radical or an acid 
anhydrous radical, partial saturation monocarboxylic acid, such as alpha, such as a maleic acid, a fumaric 
acid, a citraconic acid, and an itaconic acid, beta-partial saturation dicarboxylic acid or these anhydrides, an 
acrylic acid, a methacrylic acid, a furan acid, a crotonic acid, a vinyl acetic acid, and a pentene acid, etc. is 
mentioned. 

[0019] Functional group b : as a compound which introduces an epoxy group Metaglycidyl acrylate, 
glycidyl methacrylate, itaconic-acid monoglycidyl ester, Butene tricarboxylic acid monoglycidyl ester, 
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butene tricarboxylic acid diglycidyl ester, Butene tricarboxylic acid triglycidyl ester and alpha-chloro acrylic 
acid, Glycidyl ester or vinyl glycidyl ether, such as a maleic acid, a crotonic acid, and boletic acid, Although 
glycidylethers, such as allyl glycidyl ether, glycidyloxy ethyl vinyl ether, and styrene-p-glycidyl ether, p- 
glycidyl styrene, etc. are mentioned As a desirable thing, glycidyl methacrylate and allyl glycidyl ether can 
be mentioned especially. 

[0020] Functional group c: As a compound which introduces hydroxyl, 1-hydroxypropyl (meta) acrylate, 2- 
hydroxypropyl (meta) acrylate, hydroxyethyl (meta) acrylate, etc. are mentioned. 

[0021] Functional group d: As a compound which introduces the amino group, aminoethyl (meta) acrylate, 
propyl aminoethyl (meta) acrylate, dimethylaminoethyl (meta) acrylate, diethylaminoethyl (meta) acrylate, 
dibutyl aminoethyl (meta) acrylate, aminopropyl (meta) acrylate, phenyl aminoethyl (meta) acrylate, 
cyclohexyl aminoethyl (meta) acrylate, etc. are mentioned. 

[0022] Functional group e: It is expressed with the following structure expressions (** 1) as a compound 
which introduces an alkenyl annular imino ether radical. 
[0023] 
[Formula 1] 




[0024] here - n — 1,2, and 3 — it is — desirable ~ 2 and 3 - it is 2 more preferably. Moreover, Rl, R2, R3, 
and R may show the inactive alkyl group and/or the hydrogen of CI - CI 2, respectively, and there may be a 
respectively inactive substituent in an alkyl group. Inactive [ here ] means having a bad influence neither on 
a graft reaction nor the function of the product. Moreover, not all R needs to be the same, desirable — It is 
Rl =R2=H, R3 =H or Me, R=H, i.e., 2-vinyl, and/or 2-isopropenyl-2-oxazoline, 2-vinyl and/or 2- 
isopropenyl -5, 6-dihydro-4H-l, and 3-oxazine. These may be independent or mixture is sufficient as them. 
Also especially in this, 2-vinyl and/or 2-isopropenyl-2-oxazoline are desirable. 

[0025] Functional group f: Considering a silane radical as introductory ********, partial saturation silane 
compounds, such as a vinyl trimethoxy run, vinyltriethoxysilane, a vinyl thoria cetyl silane, and vinyl 
trichlorosilane, are mentioned. 

[0026] As a concrete approach of introducing a functional group into the polymer component (I) of this 
invention ** How to introduce these at least one sort of functional groups as a denaturation polymer which 
carried out the graft to A and B component, ** The approach of making carry out the addition reaction of 
the approach of introducing this functional group as a random copolymer of ethylene and a functional-group 
content compound, a ** above-mentioned A component, B component, and these at least one sort of 
functional groups, and introducing them with an extruder, under existence of organic peroxide etc., etc. is 
mentioned. 

[0027] the amount of addition of the functional group of the denaturation polymer which carried out 
[ above-mentioned ] the graft — lg of denaturation polymers — receiving — 10-8 - 10- 5gEq — it is the range 
of Eq 10-7 to ten to 6 g preferably. It is difficult to manufacture the denaturation polymer which has the 
amount of addition of the concentration exceeding Eq ten to 5 g. moreover, the case of a random copolymer 
with ethylene or an olefin — setting — lg of random copolymers -- receiving - 10-6 - 10- 3gEq — it is the 
range of Eq 10-5 to ten to 4 g preferably. It is difficult to manufacture the random copolymer which has the 
reacting weight of the concentration exceeding Eq ten to 3 g. In this invention, one mol of the compound 
which introduces a functional group is meant lg Eq of the functional group contained per total amount of 
polymers of lg. It is 3 the consistency of 0.91-0.97g/cm also especially in the random copolymer of the 
denaturation polymer or the ethylene, and the functional-group content compound containing these 
functional groups. A maleic-anhydride denaturation ethylene-alpha olefin copolymer is used preferably. 
[0028] It is obtained by being scorification or a solution method and carrying out the graft of at least one 
sort of a compound which has said functional group under existence of a radical initiator or un-existing, as 
the manufacture approach of the denaturation polymer in which this invention carried out the graft. In these, 
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scorification is desirable. As this radical initiator, cross linking agents, such as organic peroxide, a 
dihydroaromatic compound, and a JIKUMIRU compound, are mentioned. Moreover, it is desirable in the 
case of peroxide resolvable-type polymers, such as polypropylene, etc., to use a JIKUMIRU compound 
comparatively quiet as a radical initiator, a dihydroaromatic compound, etc., since a polymer chain is cut by 
the peroxide. 

[0029] As this organic peroxide, the hydronalium peroxide, dicumyl peroxide, t-butyl-cumyl-peroxide, 
dialkyl (allyl compound) peroxide, diisopropylbenzene hydronalium peroxide, dipropionyl peroxide, 
dioctanoyl peroxide, benzoyl peroxide, peroxy succinic acid, peroxy ketal, 2, and 5-dimethyl 2, 5 di-tert- 
butyl-peroxide hexane, t-butyloxy acetate, t-buthylperoxy isobuthylate, etc. are used suitably, for example. 
[0030] As a dihydroaromatic compound, a dihydroquinoline or its derivative, dihydrofuran, 1, 2- 
dihydrobenzene, 1, 2-dihydronaphthalene, 9, a 1 0-dihydrophenanthrene, etc. are mentioned. 
[003 1] As a concrete example of a JIKUMIRU compound, the 2 and 3-dimethyl 2 and 3-diphenyl butane, 
The 2 and 3-diethyl 2, 3-diphenyl butane, 2, and 3-diethyl 2 and 3-JI (p-methylphenyl) butane, The 2 and 3- 
diethyl 2, 3-JI (p-BUROMO phenyl) butane, etc. are illustrated, and the 2 and 3-diethyl 2 and 3-diphenyl 
butane are used especially preferably. 

[0032] This functional group in the polymer component (I) of this invention is adjusted so that it may 
become the range of Eq 10-8 to ten to 3 g. the case where a graft denaturation polymer is used — this 
functional group — 10- 8gEq — the case where the random copolymer of ethylene and a functional-group 
content compound compound is used less than — this functional group — 10- 6gEq, less than, the coupling 
effectiveness with the inorganic flame retardant of a polymerization body constituent and the (II) component 
becomes inadequate, and a mechanical strength is inferior. Moreover, there is a possibility that the 
mechanical strength of a resin constituent and abrasion resistance may fall [ the content of a functional 
group ] above the 10-3g equivalent. Moreover, formation of a char (carbonization layer) when a constituent 
burns is spoiled, and a possibility that drip-proof nature may also fall arises. 

[0033] As an inorganic flame retardant which is the (II) component of this invention, the hydrate of 
inorganic metallic compounds, such as an aluminum hydroxide, a magnesium hydroxide, zirconium 
hydroxide, basic magnesium carbonate, a dolomite, a hydrotalcite, a calcium hydroxide, a barium 
hydroxide, a hydrate of the tin oxide, and borax, zinc borate, metaboric acid zinc, metaboric acid barium, 
zinc carbonate, magnesium-carbonate calcium, a calcium carbonate, a barium carbonate, magnesium oxide, 
molybdenum oxide, a zirconium dioxide, the tin oxide, etc. are mentioned. 

[0034] these — one sort — or two or more sorts may be used together. Also especially in these, fire-resistant 
effectiveness is good and is economically advantageous. [ of the hydrate of at least one sort of metallic 
compounds chosen from the group which consists of an aluminum hydroxide, a magnesium hydroxide, 
zirconium hydroxide, basic magnesium carbonate a dolomite, and a hydrotalcite, a division aluminum 
hydroxide, and a magnesium hydroxide ] Moreover, in the above-mentioned aluminum hydroxide, a 
magnesium hydroxide, etc., 10 micrometers or less of mean particle diameter are preferably desirable 
[ particle size ], although the particle size of these inorganic flame retardants changes with classes 20 
micrometers or less. 

[0035] the loadings of the inorganic flame retardant of the (II) component of this invention — the polymer 
(component I) 100 weight section - receiving - the 30 - 200 weight section — it is the 40- 150 weight 
section preferably. In under 30 weight sections, since these loadings are [ an inorganic flame retardant 
independent ] difficult for sufficient flameproofing, concomitant use of an organic system flame retarder is 
needed. When the amount exceeding the 200 weight sections on the other hand is blended, abrasion 
resistance is inferior, and the fall of mechanical strengths, such as a fall of impact strength-proof, and 
flexibility are lost, and a low-temperature property is inferior. 

[0036] The loadings of a flame retarder can also be decreased and other properties can also be made to give 
by using together the above-mentioned constituent and an inorganic bulking agent in this invention. As the 
above-mentioned inorganic bulking agent, a calcium sulfate, a calcium silicate, clay, diatomaceous earth, 
talc, an alumina, silica sand, glass powder, an iron oxide, a metal powder, graphite, silicon carbide, silicon 
nitride, a silica, boron nitride, alumimium nitride, carbon black, a mica, a glass plate, a sericite, pyrophyllite, 
an aluminum flake, a graphite, milt PARUN, metal PARUN, glass PARUN, a pumice, a glass fiber, a 
carbon fiber a whisker, a metal fiber, a graphite fiber, silicon carbide fiber, asbestos, wollastonite etc. be 
mentioned The above-mentioned inorganic bulking agent is applied to 100 weight sections extent to the 
constituent 1 00 weight section of this invention. Since mechanical properties, such as impact strength of 
mold goods, will fall if the above-mentioned loadings exceed the 100 weight sections, it is not desirable. 
[0037] In this invention, when using said inorganic flame retardant or inorganic bulking agent etc., it is 
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desirable to perform surface treatment of covering the front face of this flame retarder and a bulking agent 
with fatty acids, such as stearin acid, oleic acid, and a palmitic acid, or the metal salt of those, paraffin, a 
wax, polyethylene wax or those denaturation objects, organic borane, organic titanate, etc. 
[0038] Especially the method of manufacturing the wear-resistant flame-retardant-resin constituent of this 
invention is not limited, and can be manufactured by the well-known approach. For example, the dryblend 
of these is carried out with the usual tumbler etc., or the moldings which blends other additives etc., carries 
out melting kneading if needed [ an inorganic flame retardant and if needed ] for the polymer component (I) 
which makes A component and B component indispensable, and the (II) component with the usual kneading 
machines, such as a Banbury mixer, a pressurized kneader, a kneading extruder, a twin screw extruder, and a 
roll, distributes to homogeneity, and consists of mixture of a resin constituent or them is manufactured. 
Moreover, the moldings which consists of mixture of the wear-resistant flame-retardant-resin constituent of 
this invention or them is manufactured, and you may use it, constructing a bridge subsequently by organic 
peroxide, the silane system cross linking agent, or the ionizing radiation. A bridge formation object may be 
made to be obtained at the same time it manufactures the moldings which carries out melting kneading with 
the usual kneading machine, distributes to homogeneity, and consists of mixture of a resin constituent, or 
them. 
[0039] 

[Function] The polypropylene of A component in the constituent of this invention etc. has workability, 
abrasion resistance, thermal resistance, rigidity, and the role that raises a mechanical strength. B) The 
ethylene (**) polymer or rubber of a component has the role which raises flexibility, shock resistance, etc., 
without reducing a mechanical strength, when a lot of inorganic flame retardants are blended, in order to 
hold advanced flameproofing. (II) The inorganic flame retardant of a component has the role which makes a 
halogen free-lancer's advanced flameproofing attain. The functional group in a polymer component (I) has 
the role which raises the drip-proof nature by the char (carbonization layer) formation at the time of 
combustion while it raises the coupling effectiveness with the inorganic flame retarder of a polymer 
component (I) and the (II) component, and the compatibility between resin and improves a mechanical 
strength, abrasion resistance, thermal resistance, and workability. 

[0040] In this invention, in the range which does not spoil the physical properties of the wear-resistant fire 
retardancy constituent of this invention ** Mineral oil, a wax, paraffin, ** higher fatty acid, and its ester, 
Partial fatty acid ester or fatty-acid alcohol of an amide or a metal salt, ** silicone, and ** polyhydric 
alcohol, At least 1 kind of a fatty acid, a fatty-acid amide, alkylphenol, or an alkyl naphthol alkylene oxide 
addition product gets damaged. A milkiness inhibitor, An organic filler, an antioxidant, lubricant, organic or 
an inorganic system pigment, an ultraviolet-rays inhibitor, a dispersant, copper inhibitor, a neutralizes a 
plasticizer, a nucleating additive, etc. may be added. 
[0041] 

[Example] Hereafter, this invention is not limited by these although an example explains this invention 
concretely. 

[use resin and ingredient] A component Al : — polypropylene [consistency =0.90g/cm3 and MFR=0.5g — ] 

made from /lOmin. Nippon Oil Chemistry 

B) Component Bl-1 : ethyl ene-l-butene copolymer (VLDPE) 

[-- consistency =0.900 g/cm3 and MFR=1.0g — ] made from /lOmin. Nippon Oil Chemistry 
Bl-2: Straight chain low density polyethylene (LLDPE) 

[— consistency =0.920 g/cm3 and MFR=1 .0g — ] made from /lOmin. Nippon Oil Chemistry 
Bl-3: Low density polyethylene (LDPE) 

[— consistency =0.922 g/cm3 and MFR=1.0g — ] made from /lOmin. Nippon Oil Chemistry 
B-2: Ethylene vinyl acetate copolymer (EVA) 

[VA content =10wt% and MFR=1.0g --] made from /lOmin. Nippon Oil Chemistry 
B3: Ethylene ethyl-acrylate copolymer (EEA) 

[EA content =10wt% and MFR=0.4g — ] made from /lOmin. Nippon Oil Chemistry 
B4: Ethylene propylene rubber rubber (EPM) 

[Propylene 27wt%, and MFR=0.7g/10min. trade name EP07P and Japan Synthetic Rubber Co., Ltd. make] 
[0042] C) Component CI : Maleic-anhydride denaturation ethylene butene-1 copolymer (MAn LL) 
[The product made from consistency =0.91g / cm3, MFR=1 .2g/10min., maleic-anhydride reacting weight 
=0.17wt%, and Nippon Oil Chemistry] 

C2 : Alkenyl annular imino ether denaturation ethylene butene-1 copolymer (the alkenyl is called below) 
[The product made from consistency =0.91 Og / cm3, MFR=1 .2g/10min., oxazoline =0.2wt%, and Nippon 
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Oil Chemistry] 

D) Component ethylene-glycidyl methacrylate copolymer (it abbreviates to E-GMA) [the product made 
from consistency =0.935g / cm3, MFR==4.0g/10min., glycidyl methacrylate =10wt%, and Nippon Oil 
Chemistry] 

[0043] (II) -- component magnesium -hydroxide [-- trade name: — ] made from Kuisma 5 J Consonance 
Chemistry 

Aluminum-hydroxide [trade name:] by HAIJI light 42M Nippon Light Metal Co., Ltd. 
[0044] (The examining method) 

(1) A tension test (kg/cm2) (YTS, UTS) and elongation (%) (UEL) 

1mm in thickness With the test piece pierced by the No. 3 dumbbell, it measured at the rate of speed -of- 
testing 200 mm/min. using tensilon from the sheet. 

(2) Oxygen index (O. I.) 

JIS It carried out based on K7201. 

(3) Abrasion resistant test (ASTM C 501-84) 

Weight (mg) reduction was measured after the trial using the Taber's abrasion resistance test machine by the 
wear ring H-22, 1kg of loads, and 1000 rotations. 

(4) Heating reduction of area (%) (thermal resistance) 

JIS C3005, JIS It carried out based on C3605. (It measures by the temperature of 100 degrees C, and the 
loadof3Kgf) 

[0045] (Examples 1-15) After carrying out the dryblend of the constituent of combination shown in Table 1, 
using the extruder of 50mmphi, with the resin temperature of 200 degrees C, melting kneading was carried 
out and it pelletized. Press forming was carried out in 180 more degrees-C, pressure [ of 100kg/cm2 ], and 
time amount 5 minutes, the sample was created, and the trial was presented. A test result is shown in Table 
1. 

[0046] 
[Table 1] 
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[0047] (Example 1 of a comparison) The result of having evaluated like the example 1 what blended the 
inorganic flame retardant 100 weight section of the (II) component with the EEA100 weight section used in 
the example 1 as a B component was shown in Table 2. 

(Example 2 of a comparison) The result of having evaluated the constituent which blended the MAnLL5 
weight section of C component and the inorganic flame retardant 100 weight section of the (II) component 
with the EEA100 weight section used in the example 1 as a B component like the example 1 was shown in 
Table 2. 

(Example 3 of a comparison) The result evaluated like the example 2 of a comparison was shown in Table 2 
except having used VLDPE as a B component. 
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(Example 4 of a comparison) The result evaluated like the example 2 of a comparison was shown in Table 2 
except having used EVA as a B component. 

(Example 5 of a comparison) The result evaluated like the example 2 of a comparison was shown in Table 2 
except having used EPM as a B component. 

(Example 6 of a comparison) The result of having evaluated the constituent which blended the MAnLL5 
weight section of C component and the inorganic flame retardant 1 00 weight section of the (II) component 
with the polymer component 100 weight section which consists of 95 % of the weight of PP(s) of A 
component and 5 % of the weight of EEA(s) used in the example 1 as a B component like the example 1 
was shown in Table 2. 

(Example 7 of a comparison) The result of having evaluated the constituent which blended the MAnLLS 
weight section of C component and the inorganic flame retardant 20 weight section of the (II) component 
with the polymer component 100 weight section which consists of 50 % of the weight of PP(s) of A 
component and 50 % of the weight of EEA(s) used in the example 1 as a B component like the example 1 
was shown in Table 2. 

(Example 8 of a comparison) The result of having evaluated the constituent which blended the MAnLL5 
weight section of C component and the inorganic flame retardant 220 weight section of the (II) component 
with the polymer component 100 weight section which consists of 50 % of the weight of PP(s) of A 
component and 50 % of the weight of EEA(s) used in the example 1 as a B component like the example 1 
was shown in Table 2. 



[0048] 
[Table 2] 
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[0049] 

[Effect of the Invention] As mentioned above, the wear-resistant fire retardancy constituent of this invention 
A) It is the wear-resistant fire retardancy constituent which consists of an inorganic flame retardant of the 
polymerization body constituent (I) which contains the alpha olefin (**) polymer of the carbon numbers 3- 
12 of a component, the ethylene (**) polymer of B component, or rubber with a specific compounding ratio, 
and the (II) component. Flexibility, a mechanical strength, abrasion resistance, and heat-resistant 
improvement can be aimed at holding high fire retardancy for a polymer component (I) by having carried 
out the amount content of specification of the specific functional group. Since especially A component 
consists of crystalline polymer, it contributes to thermal resistance and wear-resistant improvement. B 
component (II) Without making the receptiveness of the inorganic flame retardant of a component increase, 
and reducing a mechanical strength and flexibility Can heighten fire-resistant effectiveness and this 
functional group plays the role to which coupling of a polymer component (I), an inorganic flame retardant, 
or the inorganic bulking agent is carried out. When raising mutual compatibility and improving a 
mechanical strength, workability, abrasion resistance, etc., it contributes to formation of a char 
(carbonization layer) at the time of combustion, and also has the role which makes dripping of resin prevent 
and self-digest. Thus, while the wear-resistant resin constituent of this invention has advanced fire 
retardancy Since there is no generating of toxic gases, such as halogen gas, at the time of combustion, and it 
excels in abrasion resistance and thermal resistance and it excels in safety, flexibility, a mechanical property, 
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chemical resistance, electrical characteristics, etc. It is used for [, such as extrusion-molding articles, such as 
a film, a sheet and a pipe or an injection-molded product, ] shaping applications and as an electric wire, for 
cables, etc., and is utilized in many fields, such as fiber, the electrical and electric equipment, an electron, an 
automobile, a vessel, an aircraft, construction, and engineering works, and the utility value on industry is 
large. 

[Translation done.] 
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